-41- 



What is claimed is : 



ry 
ifi 

iu 

iy 

5 



1. In a touch-input computer and related .supported dis- 
play employing touch force location measurements, a method 
of eliminating ^the^jerrors |that may beQint roduced into 
force and/or torque .measurements by undesired~ inert ial 
interference motions of one or more of the support, 
mechanical system, of the display and/or force measuring 
apparatus itself, that comprises, sensing one or more com- 
ponents of force and/or torque applied to the display by 
touch forces to provide force and/or torque measurements 
uncorrected for inertial interference motion effects that 
^mayjarise; sensing lineal and/or rotational acceleration 
of the display in response to such inertial interference 
motions; and correcting the uncorrected force and/or tor- 
que measurements in response to the acceleration sensing 
to reflect substantial elimination from the measurements 
of the effects of such inertial interference. 



2. A method as claimed in claim 1 and in which said, 
uncorrected force measurements are made and said accelera- 
tion is sensed for all relevant degrees of freedom 



of motion in a plurality of respective channels, and 
different linear c cSm b i n a t ions of the acceleration-sensing 
channels are ^Td^td ± rT"tu r n each channel of force ^ — 

measurement, with coefficients of combinations chosen such 
that the resulting sums reflect the desired force measure- 
ments substantially free of inertial motion interference 
errors • 



3. A method as claimed in claim 2 and in which time 
derivatives including at least a set of the second order 
derivatives of the uncorrected force measurements are 
derived and entered in different linear combinations of 
each order in turn in each channel of force measurement 
further to correct the same. 

4, A method as claimed in claim 3 and in which calibra- 
tion is effected from the supported display by intention- 
ally moving and disturbing the same in various ways while 
the touch force ultimately to be measured is allowed to 
remain at zero, in order to generate a correction matrix 
the elements of which comprise the desired coefficients of 
combination to achieve the corrections of the force 
measurements in each channel. 



5. A method as claimed in claim A and in which coeffi- 
cients of combination for the correcting channels are 

derived in situlat the display. 
I. J 

6. In a touch-input computer and related supported dis- 
play employing touch force location measurements, a method 
of eliminating ^the [errors^hat may be^introduced into 
force and/or torque measurements by undesired inertial 
interference motions of one or more of the support, 
mechanical systems of the display and/or force measuring 
apparatus itself, that comprises, sensing one or more com- 
ponents of force and/or torque applied to the display by 
touch forces to provide a plurality of channels of' force 
and/or torque measurements uncorrected for inertial inter- 
ference effects that ^mayA^ar ise ; deriving time derivatives 
including at least a set of the second order derivatives 
of the uncorrected force measurement sand entering the same 
in different linear combinations of each order in turn Jjsxx 
each channel of uncorrected force measurement, with 
coefficients of combination chosen such that the resulting 
sums reflect the desired force measurements substantially 
free of inertial motion interference errors. 
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^ A .nethod as claimed in claim 1 1 and i 



corrections 



is mathematically substantially equ 
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measuring apparatus itself, that comprises, sensing one or 
more component^ of force and/or torque applied to the sys- 
tem by forces a c\i ng thereupon to provide force and/or 
torque measurement s\uncorrect ed fo/r inertial interference 
motion effects t ha t ]ma>l a r i s e ; ys e n s i ng lineal and/or rota- 
tional acceleration of the\a/stem in response to such 
inertial interference mot/ons\and correcting the 
uncorrected force and/o/ torque measurements in response 
to the acceleration sensing to reirl;eK^t elimination from 
the measurements of the effects of sucnHsTier t ial inter- 
ference. 

9. A method as claimed in claim 8 and in which said un- 
corrected force measurements are made and said accelera- 
tion is sensed for all relevant degrees of freedom of 
motion in a plurality of respective channels, and 
different linear combinations of the ac ce le r a t i on- s en s i ng 
channels' are y added in turn to each channel of force 
measurement, with coefficients of combinations chosen such 
that the resulting sums reflect the desired force measure- 
ments substantially free of inertial motion interference 
errors . 
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10. A method as claimed in claim 9 and in which time 
derivatives including at least a set of the second order 
derivatives of the uncorrected force measurements are 
derived and extended in different linear combinations of 
each order in turn in each channel of for ce " measurement 
further to correct the same. 



is effected from 4 jie s ujmQJ^e^-^^s^^ y by inten- 



11. A method as claimed in claim 10 and in which calibra- 

. . . . > iC 

tion 

s m tionally moving and disturbing thefVame.in various ways 
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L *B while the touch force ultimately to be measured is allowed 



to remain at zero, in order to generate a correction 
matrix the elements of which comprise the desired coeffi- 
cients of combination to achieve the corrections of the 
force measurements in each channel. 

12. A method as claimed in claim 11 and in which coeffi- 
cients of combination for the correcting channels are 
derived 'in situ .at the display. 
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13. A method of measuring force and/or torque to be 
applied to a aecWioal system, including, where desired 
objects associated therewith and portions of forces 
measuring apparatus itself, that comprises, sensing one or 
more components of force and/or torque applied to the 
system by deliberate forces acting thereupon to provide 
force and/or torque measurements uncorrected by inertial 
interference motion effects thatjjnayjarise; deriving time 
derivatives including at least a set of the second order 
derivatives of the uncorrected force measurements and 
entN^ring the same in different combinations of each order 
in turn each channel of uncorrected force measurement, 
with coefficients of combination chosen such that the 
resulting sums reflect the desired force measurements 
substantially free of inertial motion interference errors, 

14. A method_of measuring force and/or torque to be 

applied to a nree-h-a^jrt^ l sys yfcm, including, where desired 

V 

objects associated therewith and portions of force 
measuring apparatus itself, that comprises, sensing oJor 
more components of force and/or torque applied to the 
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system hy deliberate forces acting thereupon to provide / 
force and/or torque measurements uncorrected by iuertial/ 1 
interference motion effects thatf ay>rise ; deriving "/^ f 
eft*^-Hr*™r^r±»»; intentionally moving and disturb- " " 
ing the system in various ways while the said deliberate 
forces ultimately to be measured are not applied and are 
allowed to remain at zero,, in order to generate measure- 
ments that enable calibration of the system that renders 
the same less prone to force measurement errors due to 
•motions of the type created by said moving and disturb- 



ing . 



15. In a touch-input computer and related supported dis- 
play employing touch force location measurements appara- £ 
cus for eliminating £h.>ro»]Jtaat »ay be} introduced 
into force and/or torque measurements by undesired iner- 
tia! interference motions of one or more of the support, 
mechanical system of the display and/or force measuring _ 
apparatus itself, having, in combination, means for sens- 
ing one or more components of force and/or torque applied 
to the display by touch forces to provide force aud/or 
torque measurements uncorrected for in.rtHl interference ^ 
motion effects that^arise; means for sensing lineal \/ 
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and/or rotational acceleration of the display in response 
to such inertial interference motions; and means for 
correcting the uncorrected force and/or torque measure- 



substantial elimination from the measurements of the 
effects of such inertial interference. 

16. Apparatus as claimed in claim 15 and in which means 
is provided for making said uncorrected force measurements 
and sensing said acceleration for all relevant degrees of 
freedom of motion in a plurality of respective channels, 
and different linear combinations of the acteleration- 
sensing channels in turn to each channel of force measure- 
ment, with coefficients of combinations chosen sucfh that 
the resulting sums reflect the desired force measurements 
substantially free of inertial motion interference errors. 

17. Apparatus as claimed in claim 16 and in which means 
is provided for deriving time derivatives including at 
least a set of the second order derivatives of the 



ments in response to the acceleration sensing to 




uncorrected force measurements and for entering the same 
in different linear combinations of each order in turn in 
each channel of force measurement further to correct the 
same . 

18. Apparatus as claimed in claim 17 and in which cali- 
bration means is provided comprising means by inten- 
tionally moving and disturbing the supported display in 
various ways while the touch force ultimately to be 
measured is allowed to remain at zero, in order to gene- 
rate a correction matrix the elements of which comprise 
the desired coefficients of combination to achieve the* 
corrections of the force measurements in each channel. 

19. A method as claimed in claim 18 and in which means 
for deriving coefficients of combination for the correct- 
ing channels is operated ^in situ! at the display. 

20. In a touch-input computer and related supported dis- 
play employing touch force location measurements, appara- 
tus for eliminating ^hejerrors j^ hat may b ®| int roduced into 
force and/or torque measurements by undesired inertial 
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interference motions of one or more of the support, 
mechanical systems of the display and/or force measuring 
apparatus itself, having, in combination, means for sen- 
sing one or more components of force and/or torque applied 
to the display by touch forces to provide a plurality of 
channels of force and/or torque measurements uncorrected 
for inertial interference effects that (payjarise; means 
for deriving time derivatives including at least a set of 
the second order derivatives of the uncorrected force 
measurements and exi^e r i n g the same in different linear 
combinations of each order in turn \y( each channel of 
uncorrected force measurement, with coefficients of com- 
bination chosen such that the resulting sums reflect the 
desired force measurements substantially free of inertial 
motion interference errors. 



21. In a touch-input computer and related supported dis- 
play employing touch force location measurements, appara-__ 
tus for eliminating |jthe\errors ^that may be^introduced into 
force and/or torque measurements by undesired inertial 
interference motions of one or more of the support, 
mechanical systems of the display and/or force measuring 
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apparatus itself, having, in combination^ means for sen- 
sing one or more components of force and/or torque applied 
to the display by touch forces to provide a plurality of 
channels of force and/or torque measurements uncorrected 
for inertial interference effects that pay larise ; means 



for intentionally moving and disturbing the . support ed dis- 
play in various ways while the touch force ultimately to 
be measured is not applied and is allowed to remain at 
zero, in order to generate measurements that enable cali- 
bration of the supported display system that renders the 
same less prone to force measurement errors due to motions 
of the type created by said moving and disturbing. 

22. Apparatus for measuring force and/or torque to be 
applied to a ni^4rsrrrirc a 1 system, including, where desired, 
objects associated therewith and portions of forcemeasur- 
ing apparatus itself, having, in combination, means for 
sensing one or more components of force and/or torque 
applied to the system by forces acting thereupon to pro- 
vide force and/or torque measurements uncorrected for 
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inertial interference motion effects that £mayj arise ; means 
for sensing lineal and/or rotational acceleration of the 
system in response to such inertial interference motions; 



que measurements in response to the acceleration sensing 
to re<flect elimination from the measurements of the 
effects of such inertial interference. 

23. Apparatus as claimed in claim 22 and in which said 
uncorrected force measurements are made and said accelera 
tion is sensed for all relevant degrees of freedom of 
motion in a plurality of respective channels, and means 
is provided for adding different linear combinations of 
the acceleration-sensing channels in turn to each channel 
of force measurement, with coefficients of combinations 
chosen such that the resulting sums reflect the desired 
force measurements substantially free of inertial motion 
interference errors. 



and means for correcting the uncorrected force and/or tor- 



24. Apparatus as claimed in claim 23 and in which means 
is provided to derive time derivatives including at least 
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a set of the second order derivatives of the uncorrected 
force measurements and to enter the same in different 
linear combinations of each order in turn in each channel 
of force measurement further to correct the same. 

25. Apparatus as claimed in claim 24 and in which cali- 
bration means is provided including means for inten- 
tionally moving and disturbing the same in various ways 
while the touch force ultimately to be measured is allowed 
to remain at zero, with means for generating a correction 
matrix the elements of which comprise the desired coeffi- 
cients of combination to achieve the corrections of the 
force measurements in each channel. 

26. Apparatus as claimed in claim 25 and in which means 
is provided for deriving the coefficients of combination 
for the correcting channels fin situlat the display. 





